The role of diet components, gastrointestinal factors, and muscle innervation on activation of protein synthesis in skeletal muscles following oral refeeding.
The aim of this study was to quantify the effect of oral refeeding on the synthesis of soluble and contractile proteins in skeletal muscles, and to evaluate to what extent diet components (carbohydrate, fat, amino acids), hormones (insulin, IGF-I, GIP), Ca2+ flux, polyamine synthesis, cyclooxygenase activity, and muscle innervation are related to activation of protein synthesis at the translational level following oral refeeding. Adult, weight-stable, non-growing mice (C57B1) were used in starvation/refeeding experiments with oral chow. Growing rats (150 g) were used in parenteral refeeding experiments. Protein synthesis was measured in vivo in mixed muscles (phenylalanine flooding), in phasic EDL muscles (in vitro), and in cultured L-6 muscle cells. Overnight starvation reduced synthesis of soluble proteins by 37 +/- 8% (from 0.242 +/- 0.025 to 0.151 +/- 0.009 microgram-1.mg-1) and contractile proteins by 55 +/- 6% (from 0.148 +/- 0.018 to 0.068 microgram-1.mg-1) (P < 0.01). Soluble proteins with a basic net charge were more sensitive to nutrition compared to neutral and acidic proteins. Somatostatin treatment before refeeding attenuated muscle protein synthesis by 15% (P < 0.02). Mechanical stimulation of the gastrointestinal tract (bulk feeding) did not activate protein synthesis in muscles, while i.v. or i.p. provision of nutrients did. Oral refeeding normalized rates of protein synthesis within 3 h (P < 0.01), independently of intact muscle innervation, Ca2+ flux, polyamine synthesis, and cyclooxygenase activity in the skeletal muscles, while it was dependent on a complete substrate composition of the oral diet. Our results support the hypothesis that amino acids, probably in concerted action with locally produced tissue IGF-I, stimulate protein synthesis in skeletal muscles during refeeding.